4-Methoxybenzyl)-4,6-diphenyl-2,5-diazabicyclo[2.2.2]oct-5-en-3-one J. Alen, L. Dobrzanska, L. Van Meervelt and W. M. De Borggraeve Comment
In the crystal structure of the title compound, C 26 H 24 N 2 O 2 , weak intermolecular C-HÁ Á Á interactions involving the benzene of the p-methoxy benzyl group and one of the phenyl rings result in the formation of chains consisting of alternating enantiomers. Weak C-H Á Á ÁO interactions with the methoxy O atom lead to the formation of layers, which are interlinked by further C-HÁ Á ÁO interactions into a three-dimensional assembly. Rombouts et al. (2003) . For a crystal structure with a 2,5-diazabicyclo[2.2.2]oct-5-en-3-one core, see: Rusinov et al. (2009) . For crystal structures with a similar 2,5-diazabicyclo[2.2.2]octane-3,6-dione core, see: Alen et al. (2007b) ; Holl et al. Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Cg1 and Cg2 are the centroids of the C22-C27 and C9-C14 rings, respectively. Symmetry codes: (i) Àx; Ày þ 1; Àz þ 2; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày; Àz þ 1; (iv) x À 1; y; z; (v) Àx; Ày þ 1; Àz þ 1.
Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97. the title compound. Although quite a few studies deal with bicyclo[2.2.2]octane systems, only one structure with the 2,5diazabicyclo[2.2.2]oct-5-en-3-one core (Rusinov et al., 2009 ) has been reported till now. Quite a few structures contain the similar 2,5-diazabicyclo[2.2.2]octane-3,6-dione core. Of those, two have very close resemblance to the title molecule due to a benzyl substituent on N4. One of those was obtained by us (Alen et al., 2007b ) and the other one was published by Wünsch and co-workers (Holl et al., 2008) .
The presented structure crystallizes in the triclinic space group P1 with one molecule in the asymmetric unit ( Fig. 1 ).
All three aromatic rings participate in weak C-H···π interactions, acting as a donor (C15-C20) or acceptors (C9-C14 and C22-C27). Intramolecular interactions C20-H20···Cg1, (where Cg1 is the centroid of the C22-C27 ring; the C20···Cg1 distance is 3.790 (2) Å, and the C20-H20···Cg1 angle is 149°) influence the orientation of these two rings towards each other.
The dihedral angle between their planes is 52.75 (4)°. Rings C9-C14 and C22-C27, with dihedral angles 12.77 (9)° between their corresponding planes and -117.75 (1)° between C9-C4-C21-C22, are involved in weak intermolecular C-H···π interactions. These interactions, namely C8-H8A···Cg2 i (where Cg2 is the centroid of C9-C14, the C8···Cg2 distance is 3.906 (2) Å; symmetry operation (i): -x,1 -y,2 -z) and C21-H21A···Cg1 ii (the C21···Cg1 distance is 3.411 (2) Å; symmetry code (ii): 1 -x,1 -y,1 -z), lead to the formation of chains of alternating enantiomers along [-1 0 1] (Fig. 2) .These chains are interlinked by C19-H19···O28 interactions to form layers, which are expanded in the third dimension through a number of C-H···O interactions involving O30 ( Fig. 3 , Table 1 ).
Experimental 1-(4-methoxybenzyl)-3,5-diphenylpyrazin-2(1H)-one (5 mmol) was dissolved in toluene and heated at 145 °C in a stainless steel bomb under ethene pressure (35 atm) for 4 h. The progress of the Diels-Alder cycloaddition was monitored on TLC, by the disappearance of the starting pyrazinone. After evaporation of the solvent, the crude residue was purified by column chromatography to yield the title compound. Single crystals suitable for X-ray diffraction were obtained by slow evaporation from a chloroform solution.
Refinement
All H atoms were positioned geometrically (C-H = 0.95, 0.98, 0.99 and 1 Å) and constrained to ride on their parent atoms with U iso (H) values set at 1.2 x U eq (C) and 1.5 x U eq (methyl-C). Fig. 1 . The molecular structure of the title molecule; displacement ellipsoids are drawn at the 50% probability level. Fig. 2 . Fragment of the chain formed by C-H···π interactions; red centroids derive from C22-C27 ring (Cg1), blue from C9-C14 (Cg2). Fig. 3 . Representation of the packing viewed down the a axis; weak C19-H19···O28 interactions facilitating the formation of layers are indicated by blue dashed lines; C13-H13···O30 and C29-H29A···O30 interactions stabilizing the three-dimensional assembly are presented in orange. Symmetry codes are listed in Table 1 . (7) 0.0208 (2) Atomic displacement parameters (Å 2 )
Figures
0.0169 (7) 0.0183 (7) 0.0186 (7) −0.0017 (5) 0.0005 (5) −0.0013 (5) N2 0.0193 (6) 0.0193 (6) 0.0159 (6) −0.0043 (5) 0.0026 (5) −0.0015 (5) C3 0.0166 (7) 0.0202 (7) 0.0155 (7) −0.0064 (5) −0.0013 (5) −0.0041 (5) C4 0.0177 (7) 0.0169 (7) 0.0151 (7) −0.0060 (5) −0.0002 (5) −0.0025 (5) N5 0.0178 (6) 0.0171 (6) 0.0156 (6) −0.0047 (5) −0.0003 (4) −0.0018 (4) C6 0.0178 (7) 0.0186 (7) 0.0126 (6) −0.0026 (5) −0.0012 (5) 0.0002 (5) C7 0.0174 (7) 0.0235 (7) 0.0142 (7) −0.0069 (6) −0.0005 (5) −0.0010 (5) C8 0.0170 (8) 0.0245 (7) 0.0169 (7) −0.0054 (6) −0.0006 (5) 0.0002 (6) supplementary materials sup-5 C9 0.0189 (8) 0.0159 (7) 0.0171 (7) −0.0065 (5) 0.0026 (5) 0.0001 (5) (7) 0.0363 (9) −0.0044 (6) −0.0024 (6) −0.0030 (6) C14 0.0225 (8) 0.0173 (7) 0.0268 (8) −0.0049 (6) −0.0013 (6) −0.0070 (6) C15 0.0187 (8) 0.0172 (7) 0.0177 (7) −0.0015 (5) −0.0055 (5) −0.0004 (5) C16 0.0176 (8) 0.0190 (7) 0.0225 (7) −0.0023 (5) −0.0050 (5) −0.0021 (6) C17 0.0198 (8) 0.0238 (8) 0.0333 (8) −0.0064 (6) −0.0054 (6) 0.0003 (6) C18 0.0304 (9) 0.0172 (7) 0.0365 (9) −0.0043 (6) −0.0121 (7) −0.0033 (6) C19 0.0312 (9) 0.0199 (7) 0.0274 (8) 0.0024 (6) −0.0051 (6) −0.0074 (6) C20 0.0232 (8) 0.0208 (7) 0.0225 (7) −0.0004 (6) −0.0017 (6) −0.0013 (6) C21 0.0198 (8) 0.0227 (7) 0.0189 (7) −0.0074 (6) 0.0040 (5) −0.0034 (6) C22 0.0214 (8) 0.0212 (7) 0.0140 (7) −0.0074 (6) 0.0023 (5) 0.0002 (5) C23 0.0190 (8) 0.0207 (7) 0.0196 (7) −0.0034 (6) 0.0018 (5) −0.0006 (6) C24 0.0209 (8) 0.0230 (7) 0.0193 (7) −0.0082 (6) −0.0012 (6) −0.0005 (6) C25 0.0268 (8) 0.0184 (7) 0.0171 (7) −0.0075 (6) 0.0019 (6) −0.0020 (5) C26 0.0192 (8) 0.0205 (7) 0.0235 (7) −0.0021 (6) 0.0019 (6) −0.0026 (6) C27 0.0187 (8) 0.0239 (7) 0.0192 (7) −0.0069 (6) −0.0007 (5) −0.0008 (6) O28 0.0269 (6) 0.0229 (5) 0.0293 (6) −0.0059 (4) −0.0015 (4) −0.0096 (4) C29 0.0319 (9) 0.0225 (8) 0.0340 (9) −0.0083 (7) −0.0084 (7) −0.0067 (7) O30 0.0241 (6) 0.0189 (5) 0.0191 (5) −0.0053 (4) 0.0002 (4) 0.0013 (4) Geometric parameters (Å, °) Hydrogen-bond geometry (Å, °) Cg1 and Cg2 are the centroids of the C22-C27 and C9-C14 rings, respectively. 
